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ABSTRACT 



The requirements for various types of communication 
systems for the Fort Lincoln First Facility are presented in this 
section. No attempt is made to specify hardware or to select hardware 
suppliers, but instead a description is provided that can be used to 
obtain designs and quotations from such suppliers. A "communication 
system" is defined as those technological means by which teachers, 
aides, students, and administrators can carry on instruction, 
monitoring, observation, and professional development, but does not 
include such items as books, overhead projectors, etc. Educational 
system requirements and communication subsystems are discussed. (For 
related documents see ED 047 171 through ED 047 188.) (Author/LS) 
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FOR FORT LINCOLN FIRST FACILITY 
1. . INTRODUCTION 

The requirements for various tyi.cs of comiminication systems arc presented 
in this section. The nature of the Fort l incoln First Facility education program 
is first considered, and the coniinujiicatLon requirements are derived from the 
characteristics of the program. No aUc]npt is made to specify hardware or to 
select hardware suppliers, but instead a description is provided that caJi be used 
to obtain designs and quotations from such suppliers, 

A ''communication system" is defined in this section as those technological 
means by which teachers, aides, students, and administrators can carry on in- 
struction, monitoring, observation, and professional development, but does not 
Include such itcins as books, overhead projectors, etc. 

It is assumed that; 

• There will be no other Fort Lincoln School requiring interconnec- 
tion (via closed-circuit TV, audio, phcjic, etc,), with the First 
Facility for a period of at least two years, 

• The Fort Lincoln First Facility will serve to train not only llic 
iiutial complement of personnel for the First Facility but also 
provide professional, in-service training for personnel that 
will staff other Fort Lincoln elementary schools, 

• There will be a central production facility for the preparation of 
Instructional materials for the entive Fort Lincoln School System. 
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Only comjiicrcially available nuilcriala will ho. ut:oc] initiali^^ in 
that First Facility (at least luitil the central facility is established 
and support personnel are available to assist and train First Facility 
faculty). 

# The First Facility, because of its imique ediicn.tion program, will 

drav; many outside visiloi's, and special provision should be made 
for handling these visitors. Furthermore, it is assumed that even 
after other Fort Lincoln Schools are built, the First Facility will 
continue to be the school where visitors from other districts and 
states will be sent to view the Fort Lincoln program in action. 
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EDUCATIONAL SYSTEM IIEQUIUEMKNTS 



In previous sections and rcpoi'ts we have described the individualized instniclion 
procedures that will constitute a large proportion of instruction. These procedures 
call for: 

• Instructional materials by students 

• Prescription by teachers of activities and curriculum materials based 
on their diagnoses of individual student needs 

• Planning of instruction and definition of goals for each student with the 
participition of both the student and his parents 

• An intensive effort to bring the specialized rkills of individual teachers 
to bear on the learning reeds of individual students (even though the 
student may not be studying directly luider that particular teacher) 

• A systematic effort to help school personnel develop and perfect 
professional skills. 

All of these emphases carry important implications for the design of a commu- 
nication system for the Fort Lincoln First Facility. In the following paragraphs, an 
attempt will bo made to capture these implications. To do this, a summary is pre- 
sented of the procedures which will be used extensively in all stages of the school A 
short description is given for each procedure, and those aspects that directly affect 
the design of the communication system arc emphasized. Table 1 lists the procedures 
and relates them to commimication system coii'^poncnts. Prototypical procedures in 
both the instructional and administrative areas are shown. While the procedures arc 
l)y no moans exhaustive, it is believed that tl\ey pro sufficient to cslatdish the design 
of the rcquii'cd communication syslem. 
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TABU-: 1 

EDUCATIOxXAL PROCEDURES KEEATEn TO COMMUNICATION SUDSYSTEMS 
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2 . 1 

2.1.1 Inclivldual Study Research 

The first procedure to be discussed is the juost ijnportant and frequent 
one: individual study and research by a student under the guidance of a teacher, 
following an individual plan developed by the student, his parents, and his counselor. 
Under this procedure, the student will most often be studying in an assigned area but 
not at an}" one fixed location or desk. Instead, he may move at his own ti scroti on 
from location to location within the area. As his studies require him to make use of 
resources located either within or outside the area, the student w ill move to those 
locations. At any time that he has questions, he can ask for assistance from other 
students, an aide, or a teacher. 

As the student completes assigned learning tasks, the teacher will ask 
him to take special tests that measure his comprehension and mastery of Ihe assigned 
unit. The teacher will w'ant to record the student^s progress by perLodLcally video- 
taping some of these test performances, either as he works alone, with the help of 
an aide, or directly with the teacher. These recordings wdll be kept on an individual 
'‘progress tape*' for that student so that his parents, other teachers, and the student 
himself can detect and assess progress over time. 

Other self-instructional activities will call for the student to listen to 
a lesson from an audio tape. These lessons will be stored on standard tape cassettes 
{c.g. , in the IPI curricula). Written or printed materials designed for use in these 
lessons may also be required. In lessons in the language arts area, the student may 
be requested to record his response on the same hnpo casscUe, cither to bo reviewed 
later by a teacher or to compare bis own perfui nunicc with that of tbe tajud speaker, 
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Otlicr LustrucUonal adlvUics may call for (ho vStudcat to study special 
materials on film strips or film cartrid[;cs, Wh>ie some oftlu's v ciulpment can be 
used hi special carrels located in each stage, the education program wVA ho enlmncecl 
if the equipment, film, tapes, lesson materials, etc. are freely available throughout 
the area. Students will use the equipment with a mininuim of direction from aides 
or teachers. It should be emphasized that the infonnaUly and self-directed cliar- 
acter of the education program must not be compromised by an ’'egg-crate” 
learning environment. 

2. 1.2 Individual Tutoring and Diagnosis 

Another important procedure is individual tutoring and/or diagnosis 
by a teacher. This will occur most often when the student is beginning a new and 
difficult task, when he has an unexplained difficulty and requests help, or when he 
manifests the need for intensive work in a particular subject area. This procedure 
will probabl 3 " take place in an unoccupied corner of an instructional area, within 
sight of other students, but will engage the student and the teacher exclusively. 

To perform the tutoring or the diagnostic function, the teacher will need to have 
read^^ access to extensive portions of the learning materials’ inceiilory. She will 

proceed to review the work that the student has done most recently and begin to 
administer items from tests covering units that are prerequisites to the work with 

which the student is having difficulty. Tlie communication system must make it cas 3 ^ 
to store and quickly retrieve any item, page, task, direction sheet, etc, from the 
set of available materials. A microform stoi'agc and retrieval system will perform 
this function. While the student and teacher are working togcllier, there will be no 
need for a printout of an 3 ^ of the material reviewed, since (ho (caclicr will bo present 
O and eliciling ver bal commcjits. only. Upon completion of the exercise, tlie teacher 
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may prcsci'ibc a given ass-ignment for the student, and nuUoiials for this ciin be 
reti'ievcd from Ibe usual materials storage area. When working with the student, 
the teacher may vidcotaim portions of the exercise. This tape will often, but not 
alwa^^s, be partially copied onto the student "progress tape" so that parents, 
couir^elor, and the student hiinsclf can assess progress. 

2. 1, 3 Small Group Tutoring or Discussion 

Small group tutoring is a procedure that will take place whenever a 
group of students can be fo^md who aro at the same place in the curriculum in any 
subject. By a "small" group is meant a group of three to ten children accompanied 
by an adult. The adult may present a lecture, a single concept film, or a videotaped 
lesson. This Jiiay then be followed by a group discussion. Note that this procedure 
may also be used in thosi3 learning activities that call for role pla^Mng in groups, 
discussions of previously covered materials, contests or games in any subject, etc. 
The purpose of viewing or listening to the initial lecture, film, or tape may be to 
establish a common context for a role playing evercisQ, or to present instruction or 
information, or to establish an aifectiv'e set, etc. The group activities 
can be moved to a fixed location in the area if special equipment is required. The 
group ^s exci'cisc in ay extend from 15 minutes to approximately two hours, and, 
depending on the exorcise called fev, the group may I’equirc tne use of audio and 
video record and playback equipnent. For example, if the lesson deals witli social 
interaction (e. g. , parliamentary procedure In social sciences, projective testing in 
the affective domain, etc.) , it may require lliat each section of the lesson be taped 
and then played back for group discusi^ion. Other lessons may call lor li^e group to 
review a slide lect\ire or a movie, in any case, the grou]i inur/ ah’c to control 

ihii prosenlation bv stoppiucaivl str rting, rcavindlng, changing volume, light, etc, 
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2. 1.4 Counselor /Aide Observation 




Counselors and aides will oftenneod to observe a class, n Icaeiicr, or 
an individual student. For example, to maintain close coiilaut with the progix'ss of 
one of her students, a counselor may want to observe his behavior with his peers, hi 
class, while reciting, while studying, elc. In most instances the teacher will simply 
walJ^ to the ai’cii where the student is wor! Jng and observe as necessary. In some 
cases, however, she may want to observe without disturbing the instructional environ- 
ment. For this purpose, she will need to be able to observe the environment tJ. rough 
a video monitor in a central monitoring facility focusing on a single student, following 
his movements and behavior, and listening as he interacts with his teachers, peers, 
aides, etc. The function of controlling the equipment, (e.g. , focusing, zooming, 
camera switching, etc.) may be performed by a technician or by the teacher herself. 
The movement of the camera should not be apparent to those being observed, although 
a clear signal should be present to indicate that the area is being monitored. In 
addition, she may want to record his behavior on videotape while she is observing. 

This monitoring activity may extend from five to 30 minutes. 

An aide nia}'' also need to monitor a class, teacher, or student. Instead 
of observing for the purpose of counselling, however, the aide will be using a pre- 
scribed procedure to observe and record data requested by a teacher. The data 
requested may consist of information required to develop a sociograin, behavioral 
management data, elc. In any case, the aiclowill need to observe the entire class on 
some occasions and only individual members of the class at other times. Again, she 
must be able to follow any individual student as he moves about the area. She may 
also want to record some or all of (lie ol^scrvcd l:)ebnvior. 
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Among thc! administrative procedures Hint will require comnnmicatiem 
services arc those for ^^protcctivc surveillance, for mnkhig announcements and 
paging, and for accomjnodaliug visitors. These procedures are common to many 
schools, and the equipment to pi'ovide the rcquh'cd services has long been avail- 
able to educators. This section, therefore, will only describe the functional 
requirements for the proposed equipment and those unique characteristics of tlie 
Fort Lincoln First Facility that might affect the design. 

2.2,1 Protective Surveillance 

The Fort Lincoln First Facility will be open all year round for instruc- 
tional purpose from 7 a.m. to 7 p.m, , Mondays through Saturday^ . Commimity groups 
parents, and students who wish, may make use of the equipment and the fjiciiity. As 
a result, the number of students, faculty, adminisU'ators, parents, comnuunly visitors 
etc. in the facility at any one time will vary drastically during the day and from day 
to day. This will require a flexible facility in which some sections can be ^'closed 
ofP’ while other sections remain open. 

Since the facility will have scobisticated equipment and materials and 
since those will be, for the most pirt, spread tliroughout the facility, it is Important 
that there be a monitoring system. Equipment must be safeguarded frcmi thefl, 
tampering, or sheer curiosity. Thus a ^'surveillance^' system must provide not only 
the ''burglar alarm'' and "fire alarm" function which many schools have traditionally 
required only at night, but must permit monitoring of closed off portions of the 
building during the day. (Also sec Mitltcrm IhpoiT, Adminislralivc Procedures, 
page 3-32.) 
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2.2.2 Annoiincconeiits and Pap,ing 



The procedure for making*' aruioiniecmcnts ajid paging is also somewhat 
different than tl)at followed in most schools. It is expected that each day will begin 
with some* announcomonts of interest to all members of the school community, TIicsc 
can he performed by using an intercom, A system for paging individuals must take 
into account the fact that the educatioji program encourages students and faculty to 
move freely through the facility. Furthermore, it should be remembered that 
individualized instruction docs not require the degree of silence usually found in the 
traditional classroom. As a result, when a loudspeaker is used to page a student 
or faculty member, students will not be interrupted .provided that the system is 
designed properly, 

2.2.3 Visitor Procedures 

It is expected that the Fort Lincoln First Facility will be a nationally 
known school and that visitors will want to come and observe the operation of the 
system, discuss its innovations with staff, and carry documentation on the system 
away vdth them for possible use in their communities. In addition to these 
visitors, there will be visitors from the community interested in the operation of 
the school and its programs. This interest may emanate from a concern for a 
studenl or students or it may arise from a personal interest in participating in 
the education program, cither as a resource person or as a student in some evening 
program. As a result of these concerns, provisions must be made for handling large 
nmnbei’S of visitors. \ dlli widely v arying Ijackgrounds and intcrosts. The convnnml- 
cation system must permit the following funcUons to be performed for groups 
of varying sizes: 



O 
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# SuppI}’ infer nniliun — backj^round infornKiUon on ilic cdiica- 
lion proj^ram, its structure, theory, operation, results . 

# Permit observation -- practices followed by the school, 
procedures that may be going on at various times, etc. 

# Discussion, — group discussion of Uie philosopViy 
of tlie Fort Lincoln Schools, training in various 
techniques or subjects, etc. 

0 Documentation — storage of various kinds of 
documents, tapes, film strips, in<mies, etc. 
dealing with various aspects of the Fort Lincoln 
School program. 

The communication system mu it allow visitors to be paged throughout 
the facility. In addition, all visitors, staff, and students should be able to take tele- 
phone calls in a variety of locations that offer privacy and isolation fx'om noise. 
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3. 



COMMUNICATION SUBSVSTKMS 



The program described above, which makes a heavy dmimncl for communicnlions 
facilities, will bo seriously aftected if they are not available. This section will 
attcjupt to translate the reqiuvomcnts imposed by the education progi'am into general 
communication subsystem specifications. As indicated earlier, the intent Is not to 
design the cominunicalion subsystems and their interrelationships, but rather to 
provide a description that can be used to obtain recommended designs from suppliers. 

3. 1 Video 

The video facilities will probably be the most demanding and expensive 
subsystem in the Fort Lincoln First Facility, As the descriptions of the procedures 
make clear, many instructional procedures will make use of video techniques. It is 
necessar 3 % therefore, to obtain equipment that is adequate for the task it is to 
perform, flexible in its operation, and compatible with expected futur 3 improvements 
in the technology. 

A central, video monitor, record, transfer, storage, and viewing 
area should bo provided in the First Facilitja This area should be tied to remote 
cameras and monitors means of an extensive and flexible switching device so that 
the procedures described above :an be carried out with a minimum of interrupt ion of 
instructional activities. Since many of the operations will be controlled b}' a specially 
trained person, working under the direction of a teacher who may be in a rcinoie 
location, it will be necessary to connect the central area to the building-wide intercom 
sy.slcm. The video system should be able to accommodntc a maximum of threx^ taping 
operations at one lime. A scparalc monitoring area for use In staff should allow for 
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the sinuiUancoiiS monitoriJig of n nutximum of cnmoras in the conirnl area. 
Controls for the remote cameras (;^oom, focrs, audio, volume, etc.) siiould also be 
located here. In order to meet the needs of individual teachers wisliin^ to observe 
their students, monitors and controls should be placed so that two tcaclicrs will be 
able to observe at one time v/ithout interfering with one another. 

A separate section in the central area should be provided for visitors 
to observe Instructional activities. This viewing area should accommodate up to 
20 persons at one time. The system should permit use of both speakers and earphones 
to monitor audio signals from any camera location. In this way, it should be possible 
to have one group observe a class or iDdividual while, at the same time, another 
group of visitors monitors otlier instructional activities. 

The location of cameras in the facility should make it possible to 
observe any major area, and microphones for monitoring audio signals should be 
located near tiie camera. 

There should be one fixed location in each stage that can be used to 
hold and record small groui) interactions. This fixed location should contain camera, 
camera controls, monitor, audio controls, plug-in facility for lapel microphones, 
and lighting controls. 

Plug-in outlets for portable video monitors should exist at sevCi al 
locations in each stage, 

3. 2 Audio 

Equipment to provide audio record, playback, transfer, duplication, 
erase, and storage will play a substantial part in Ihc inslruclional acli\itics of 11*0 
Fii'sl Facility, 
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Central audio faci.’ilies slioiikl be coinbiiu'd with tliosc for video to 



provide ecjiiipmont for crasii\[; and diiplicalin^; taj}C uasscUo programs as well as 
storage space for back-up equipmcMt and cassettes. In addition, tape recorders 
(reel to reel) should be stored here. 

Audio programmed material (l.c, instn’ctional materials on tape 
cassettes) should be available throughout ihe facility along with small playback units 
so that students may listen to assigned lessons. Approximately 3 percent of the 
student body in each stage will inake use of tape cassettes on any given day. Eadi 
lesson will average between 15 and 30 minutes in length. Lesson materials can be 
grouped by subject area for storage in each stage. Where economics dictate arranging 
equipment components together in fixed locations, each stage should have a separate 
grouping. These, in turn, should also be separate from the fixed groupings of video 
equipment mentioned in the preceding section, 

3, 3 Film/SHde Projection 

Only limited use of fihn/slide projectioji equipment is expected 
during the initial plv ses of the First Facility operation. This is due to the fact 
that individualized instructional materials are not currently available for use on 
this equipment. Therefore, it will be used primarily for showing films and sUclcs 
to groups of students, parents, visitors, or staff. As these materials become 
more widely available on Super 8 cartridges, single concept films, clu, , the 
appropriate equipment will be acquired. Film sizes, lenses, and general features 
of the equipment will reflect the requirements of the materials as they become 
available. 
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Film und slide ijrojcctovs must be nvMilable in llie central observation 
area for use in the inforjuat ion proi^a^nm for visitm^j; [^rouj^s. As indicated above, tlie 
maximmn group size should be limited to 20 persons. 

As with tape cassette players for audio materials, single concept film 
projectors, film strip viewers, etc. , should be available for use throughout the 
facility. Although centralized for stoi. ge and control purposes, they should be avail- 
able \sith :i niinimuin of red tape. Any item of equipment borrowed by a student should 
be his responsibility while it is in his possession. 

3 . 4 Public A ddres s/} intercom Sy stein 

The requirements for public address (PA) systems as they are used 
traditicnally, such as in an audllurium, a gymnasium, etc. , are not presented in Diis 
section. Instead, only those requirements that are imposed or made possible by Iho 
imique features of the Fox^t Lincoln cdi;cation program will be discussed. 

i 

Because of the individualized nature of the program, it will be 
possible 10 mal:e public address announcements for small groups and even indiv- 
iduals without disturbing the education program. For example, U will be possible 
to call Stage 11 girls to a special meeting or film, to remind Ihc teachers in Stage 
III of the teachers' meeting scheduled at 3 p.m. , etc. Therefore, the PA/intcr- 
com S 3 'Stcm can be used for a great deal of the day-to-day communication between 
the "front office" and teachers, staidents, and aides in the instructional areas, 
provided only that the intercom system is sufficiently flexible. 

The intercom system should bo designed to permit various speakcr.s 
located throughout the facility' to be addressed iiulividuruly and in combination (e.g, 
the math and language avis averts hut not the social science area). Spcalmrs sViouid 
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be located in the vai ions areas in such a way as lo achieve total coverage; )k»wca er. 



designers should be sensitive to the location of fixed facilities wliero recording iva.y 
be taking place. Individuals being called should be able lo reply without handling 
buttons or controls. The height of speaker locations should reflect the ago levels 
in the various stages. If the intercom function is integrated with the audio monitor 
and record function, attention should be given to separaling” the paging and visitor 
control operations, (which \vill be handled fron^ the administrative offices), from 
the monitor and record operations which will be handled from the central obser- 
vation area. 

3, 5 Microform 

Initially, microforms will not be u^ed in the instructional program to 
aii 3 ^ great extent because appropriate materials are not yet tvidely available in tins 
medium. However, it is expected that as they are developed for individualized 
instruction by commercial publishers (as well as by developers, teachers, students, 
etc, in the Fort Lincoln Schools), there will be more demand for microfiche or 
microfilm in cartridge form. Only one viewing device, located in Stage HI, will 
be required initially (for teacher planning and diagnosis). It will permit use of a 
standard cartridge or ficlic format and the reproduction of any page on a microform 
medium. It will not be necessary to have equipment to photograph materials since 
they will be obtained commercially or produced by a service bureau. The viewing ^ 
device sliould permit rotation of the image and allow easy selection of the page .to be 
viewed (eillicr by juanually sdccling a ficho or moving the film past the viewer to a 
selected pagi ). Lenses, magniflcplion. light, etc, can be specified ut the lime of 
purcluisc lo refit cl Fm rcquii'onjods of the rnatcinnls availaldc at that time. 
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Inslnll niioii iinO Sorvicjf" 



Because of the CNtciisivc am] soplusUeatccl nature of the communi- 
cations subsystcuns required by the Fort Lincoln First Facility, it is rccojmnondccl 
that a single "turn-key^' contract bo let for the installation and maintenance of tlie 
equipment. This arrangement should provide teclinically competent and prompt 
service, both at the time of installation and aLcrwards. Since the various devices 
will probably be manufactured by different companies, it is ‘mportant that a single 
agency take the responsibility for Ijcing the system conti'actor. The ageiic}* v/ould 
make certain that the various equipments are compatible and that the various manu- 
facturers maintain tbeir equipment at peak operating efficiency, perform preventive 
maintenance with a minimum of iulcrruption to school schedules, maintain back-up 
equipment nearby for use by the school in the event of 'kbwntime/' and see that 
adequate parts and labor supplies are readily available. 
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